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SHI PPER W TH TOOTH DESI GN FOR | MPROVED LQADI NG Thi s

application clains the benefit of U S. Provisional
wa\ppkioa®b? on Serial No. 60/510,41 filed Oct obePCEUS2004/033641

2003, the sane beigggincor orated herein by reference.

Thi s i nveRFgR W E0QT3H ORK @R INVERQYEDJHAADING

contai ners where the substrates are retained in a
sp L. Backar uter .and .. )
<DTRSE ABDAAom FAGHE, U Pudl pE 7B 558380 povtcaton Seral e

60/510,4n3 gled @tiobsr 92008 ME ¥artlé b&Sg iforse B helein W #ference.
drives. In the storage and transport of nenory disks

or other wafers hereinafter "substrates", there is
al Wayssinyerfcasy yeldtes tot swbstpate sarpicts and afntdines kdgee thadibstrates are
.causi ng damage to the substrates or otherw se
retau?n lglr?’%f)cle@mﬁg?%e processi ng and manufacturing steps.
Many types of substrate carriers have spacers or
"teeth” extending invardly d4pm.hg sidewalls to space
the substrates from each other. e teeth generally
have a uniform cross-section along their |ength.
ShThp arosaphferfamd seerivondudios Ksdusipi reqhiteg taapds bﬁcgtransportation of
cassette 12 or bod ortion, a top cover 14 and a
memﬁafw%%ﬁé’impi‘éerg@}/q YS$trated in Figure 7 having

portions cut-away. The body portion has opposing side
I 0 a i | 5:.24,..2 .
opBosr g S BSar] SPRARLT oAbty SiskS cort Bl et hereinatier
“subgpée®’, theroistubivays doncambfet thatpessibitityaofiteedkiagabhd/or causing damage
osi ti oned d spaced array. The cassette has an open
to the Sebsiesor Qa0 PISTHPSRE Lhie BOCENMECR n eI Srps. Many
typed i@ uRrhieRbrrfReh AeCPasert O 4B&HSLRSIIRL ﬁx%varclﬁ?oqi\%ll bR sidewalls to

have U shaped openings 40 to permt access .
space thet pabstrates deem eedcla pther.urlds teetht geactadly chaste skumifofinecrosspsection

[ fi d. t .the open top as well a
ston 4R e e B BH E SF YT iR D B Kbz or bty
portiéd, e itdp Us¥dr aleshd & bblibhedveal 84 a8 ilRatarl iNIguré 7Rk indBgortions
and 5, 253, 755. These two patents are incorporated
cut-afjayei hhphodiepeitiondus opaesipg side svallsy20e A2 Audtappesing and mealls 24,

26. Tiﬁeeoﬁﬁosﬁfgqé{géwahﬁ%'ve W&&f&%&ng ‘?ere'ﬁ{ 56 8r épsécérg ?cg hct)lla%he substrates

in a vertically positioned and spaced array.  The cassette has an open top 32 and open

bottom 34 to accommodate cleaning of the carrier and access to the substrates. Endwalls
have U-shaped openings 40 to permit access to centrally located apertures in the hard
disks. The top cover is configured to cover the open top as well as the U-shaped openings
of the endwalls. Such carriers are illustrated in United States Patent Nos. 4,557,382 and
5,253,755. These two patents are incorporated herein by reference. |

One difficulty encountered in the use of conventional substrate carriers is that the
substrates do not always load perfectly into the slots in the carriers. This is particularly
true for hard disk shippers such as illustrated in the ‘382 and ‘755 patents. The slots,
which are defined by ribs or teeth on the sidewalls, are designed to vertically receive the
disks and provide a separation that keeps the disks from contacting each other. The disks,

however, sometimes come to rest on top of the teeth that separates the slots and do not
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substrates d o not always |oad perfectly into the
slots in the carriers. This is particularly true for
whasod/oskiesk shi ppers such as illustrated in t hePCBBR20a41083641
' 755 patents. The slots, which are defined by ribs or
fully seatin Hie stend icaeGeitr adigeant disks g s renlty dherdigksicap be damaged
j ; ' an e l-¥ I,on .kee
o R A e et g e idh, 1 Bl @b i OFRBiem ana
mirfipwevest asb erpdnse of awdifidatione st eistihg podingt dembr@efabture such a
bhat.separates the slots and do notfully seat in the
cOnUEWAA | can contact adjacent disks. As a result, the
di sks can be damaged or interfere with processing. A
configuration is needqﬂm&g 3%9@@ #Qggkggoblen1and
m nimze cost and exp ns of existing
tooling to manufacture such a configuration. Sunmary

of Thherefeitée UnitRiteds, of Shippst PITRAhOBNisls SortHRPCS cassette or
for menory di sks conprises a cassetté or body portion

body perting ayingemopaptoamad 4 apge hotiomt aigp eovep o cwigerthe @pen. top,
.t { A t.h
end oW font BGyRG By e pBGnD B R TR plicoriaing sy walls and

oppogipg shdigatind Thaltws sideheallsveack hdee WathaSveeac uppore Witiols and an

. a yertical ugper portions and an_i nwardly convergi ng

INWRIGEX EMVEETRS BetfonsRorion; JRaik Fidswalksy bavierinapdly facigi elgngate teeth
. kN 3 Ldqt

o EhERBRBLIEALE 5o BARE B URLLNBLS] ol Qe e aey

Each toadly is c@athuewsdtdm itts quenttopiteoths opewbottdne anp esthttodtit Bas a upper

t he open hottom and each taoth _has a upper vertical .
Ve“b"&fé’f’%’r?“a{% ﬁé’%ﬁﬂf "BBY" REppeR Oééﬁ? st el e %S ponesrging lower
port@diflatathe YAUEHOpdHEoh Q¥ke BIAL IR, afhd BsvBRLALIHWRE rpreaen of each

of the side walls. The converging | ower "portion-o
tooth feRows ercomyetgengs efhtbe bottowr putices of the sedewails.offihe converging

tow B 16 Sl Lt B ARABER 10 ¢ 1R G HheShiiBiom of the tooth
at tHehmpert pretiepioy i @for dfpived Perfératinbe MtrebdGind RRRE to minimize or

. portion, provjding for |m§roved performance In _
elinyipite iy mgomplsiesreceiphPhisky & ghe dptsrauplpe bytihe disks catching and

e BSATHECRS 196 e Sl 95 el R P OUS U Do prrma

embodinats hineninbesasgl fuilieyn sedaiey et eavht dfeths|t0dth .adjacent the open
rre nts have increased_guide-in surfaces

bottgplhetfg qugerggpsgﬁgg Ifhg% Wtoa@]e JESPREL tépfg is effectively widens each slot

so as to provide a larger receiving region. Particular embodiments provide, at the lower
converging portion, higher teeth elevation with respect to the sidewall for improved wafer
alignment. Particular embodiments provide for, at the same location, a greater or sharper
taper of each tooth at the lower converging portion. Particular embodiments provide a
reduced diameter apex of each tooth at the lower converging portion compared to the
upper portion for minimizing the potential of disks coming to rest on top of the teeth.
Particular embodiments provide a continual and smooth transition of the relatively wide
apex on each tooth at the juncture of the upper portion and lower portion to the sharpest
peak directly adjacent the open bottom. Particular embodiments provide a transition from
a flattened apex on each tooth at the juncture of the upper portion and lower portion to a

rounded narrow peak directly adjacent the open bottom. Particular embodiments provide a
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bottomto better guide the disks into the respective
slots. This effectively wi dens each slot so as to
wW@e@siosieon | ar ger recei Vi ng regi on. Particul arPCT/US2004/033641
enbodi nent s provi de, at | ower convergj ng. porti.on,
toothHiejgid profele e eargenEn ‘Wht e cugpBerencs Afifbe disepegiming at the
PafdtthEthas CdBeadhiRthéius as the
e e b e a R s s
toottﬁip@fmhed thpepembotean.h Otteeotembatlintenés proviele foogombiyiatigns of these
portion. Particular enbodi nents provide a reduced
feat“élf?sarreter apex of each tooth at the |ower converging
portion conpared to the upper portion for mnimzing
t h Ot e 'daadv%{ Gc‘ﬁﬁe fREh 1ts Phat Bire Ba lema?Qﬁ of error in
nbodlnen S provide a con I nua
the p%Biﬁ@hiﬂgtolfaﬂﬁktdr@nbstmfatettmmgmkemeld\zﬁb;a sidtde apex on each
tooth at the juncture of the upper portion and | ower

portion to the sharpest peak direct|y adjacent the .
opén feasereomnd Padventess f difbdaYeREAR sispflsfi decognplete receipt and
ransiti ke

iR R LD R8s 00 el

rounded narrow peak direct I y adj acent the open bottom

Pant ifgihdr aRraainimnt sf ph hekation oot fhahethg hirnm'ooélhbr& may be

that is concentric with the circunference o f the
accogipdigbedenenisting plestie REOdpENRY BREI2BYE KeEtPlppyelypfEIoving addition
Steelg@g%hlgen g%ltsﬁgﬁlgtéeﬁg OETH Lhen has a decreasing radius

approac e open bottom O her
enbodi nents provide for conbinations of these

f eal RafSe aftl h@Rhtips ol RCWRIvnAg ehafottian q)drfmmahca)char&tenstlcs
that there is a higher margin of errqr in

are xpmffep@d|omgm@fmdl.‘/daf£q@te@1rbss%§w ﬁﬁé%@gﬁ*@ti% é>|f ftheinvagigen to a
slot. A feature and advantage of the invention is
cass?atﬁ i nconpl ete recei pt and m spl acenent of disks
being inserted into the cassette is mnimzed or

el iAkhateGnd Adbardgy o adnaddaniaget oflizdtod of értwiker slot and
is that the inprovenent nmay he acconpli she

greatxi gideig preasehly o 6%@@%5/%%%?9 Iﬂ}e epe%m%fm f ot on the
Vertlfcgfovlhlggsé Iog gid i k%]ﬁ-e a{ fr‘ﬂghgﬂ hé I?l’?l Sfué‘&tléI Rg @Bl minimizing

adva tage o e Thvention
costl aﬁdt\ﬁaghtOthbei phstid Brsadirethahthe aettenl sirtions af ¢haigeth do not have
affected or nimal |y affected by adding the

the %ﬁf’?t@lﬁ%ﬁlp &h Ehedf’(’tp the 0pPEm PPt 0 a
Figures
Figure 1 depicts a perspective view of cassette;
Figure 2 depicts an end view of the cassette of Figure 1;
Figure 3 depicts a side elevational view of the cassette;
Figure 4 depicts a cross-sectional view of a cassette with a disk in place;

Figure 4a is a cross sectional view taken at 4a-4a of Figure 4;
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cassette. A feature and advantage of the invention is
that utilization of the wider slot and greater

w@eiode3dem ar eas only on the region adjacent tgPtrTmsmﬁetmle
bott.om and not on the vertical portions of the teetl
acc%ﬁﬁqeidg’ﬁég Case sqeHpRAveRl faker o Ardthe T RigUre 4hi ni ni zi ng

cost and weight. Less plastic is used in that the

verg:ical i t th ot.have the full
toolilg% r48¥i ?? Iéllog??etcﬁénatl g;g %Fag?n ?’t%%'%po&f]%ﬁ om Figure
1 depicts a perspective view of cass;tg; Fi gurle 2
deflligii® SR ANAlatbaVpRfiallREpeARRSLES off thEr@HbE Aldenoted in Figure
Fi g[fﬁé 3 deagi ct sgf?/\%i de ﬂgl (Ie)vati ona‘)I@ vi ew %%1 tﬁ?e gu
I; cassette; Fi gure 4 depicts a cross-sectional view of a
cassette with a disk in place; Figure 4a4i lsé a croZ?J _
segt.ional. view taken at 4a-4a of Figure 4;Figure s
2 drb8E s b FtlataRd PRuRl pemassDug viey Sloh dpath of Gartetiam opening of
the Edsgdtfee 4C 1S a cross sectional view ta_ken at 4c-4c of
Figure 4; Figure 5 is an enlarged partial perspective
view of the region A denoted in Figure ; Figure 6 is
an Regirariyisdarpeletatimhalpeiewpefcs puer it @wlokhipptowith Atasshies, a top
bot t openi ng of the cassette. Figure 7 1s an
Cov%rr%r%fgeﬁ)% CQ/‘%’éw of a prior art disk shipper with a
cassette, a top cover, and a bottom cover. Detailed
Description of g elametifnodpiRns: Faffods S
depi ct vari ous Vi ews Pe- car T er Conf i gur ed
as a cassette of nenory di sk shipper. The cassette is
typiguaed y-Spdepict vhriousivisws S0 aRRBYraN édhritr CORASAYE hs ANBssette of
bot t 0 over as illustrated in prior art Figure 7. The
men&%éé*?t st Thwcassrdtrds hoicglly pas ! avlisk shippprawill 2 top cover and
' ; : : a om57.. 1 .
o VAT My aR R R0 ARt 7. PP AER ROl g 50, 51
withclg shaprediopgnings4, ap@ptn cps563Gn open bottesindsy, Swé kie®aBy 82, 84 with

vertlac&dupp%? portions 85, and converging lower portions 86, an outside surface 87 and, as

illustrated in Figures 5 and 6 in detail, slots 100 that are defined by ribs or teeth 102. The

teeth have apexes 104, 106 typically configured as rounded portions. Rounded portion:
104 is shaded in Figure 6 for clarity to emphasize that the rounded portions 104, 106 are
distinct from conventional approaches that generally have a flat or flatter top 108 on each
tooth extending the full length of the tooth. This illusirates the potential conversion of a
mold with conventional teeth pattern to that of the invention herein. The additional metal
in the mold reflected by the shaded portion is removed to create the improved tooth profile

at the converging lower portion.

Referring to Figs 4, 4a, 4b, 4c, apex 104 becomes sharper as the tooth approaches
the open bottom so that the distance between the lead-in surfaces is maximized, thereby
increasing receiving area 118. Receiving area 118 receives the edge of the substrate so
that the substrate can be loaded into the carrier. Each tooth is continuous from the open
top to the open bottom and each tooth has a upper vertical portion 158 at the vertical upper

portion of the side wall and a converging lower portion 159 at the bottom portion 86 of the
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illustrated in Figures 5 and 6 in detail, slots 100

that are defined by ribs or teeth 102. The teeth have
W@p@e366094, 106 typically configured as roundedr/US2004/033641
.. portions. Rounded portion 104 is shaded in Figure 6
Sld@? gﬁ? CONERSIREHES] oBtioR A6 qagl teosh fallawp dre Parvergence of the
botth oﬁ%&ﬁﬁegaﬁ,@dlgct from conventi onal approaches

that generally have a flat or flatter top 108 on each

tooth extending the full length of the tooth. This

i | |Riferrimpas Rige Spaidedl,i algls QDU EFeFrddtl &f a b 1MVoF Reflection, is

0 |onal teeth patterntothat of the invention
deﬁﬁefr § © JHersedignt ofoh e fagant ite) theréomer dperedf dast e@ﬂbynd a line
I e By e Lhe. i

fan Eﬁ%‘%‘“%?%?f g upb& hek o2 Sk e R B bt by bout sxey
degRRef.erring to Figs 4, 4a, 4b, 4c, apex 104 becones

sharper as the tooth approaches the open bottom so

that the dj stance between the lead-in surfaces is

maxiilepicied ke &pgnress dhectampis r@e ransied) evgved, ®a hit8convex pOI'thl’lS

o RS Bhg B 0 YR SR B R Bhomors

rest Eacmp bbthehpéss "Dlmﬁnglmﬁﬂ.&eﬂfdcﬁﬁh o heOi@dy 13101 Re tddeh RRARRcted so
h % tom and each tpoth has a upper vertical portion 158
that substiates, upquuiering e stdealls mmdisectedinte ithpeslois| IEXanles of angles
of dPR I p 1 t om RO

ORI i TOm AL B 33 1 Ly 3P oo TR {08, ranaes
thergbgdweent ol | ows t he convergence of the botton1port|ons

of the sidewalls. Referring to Figs. 5 and 67, angle

0 as the angle of deflection, is

12 2\1 referre q%gn
FeEeRsmR ?q%%ae%) |a§ﬁe%f-f ofythej sidewallfgert v depigted in the
F1gdréh01-‘5rls WweHis@hcd RELLGRED g?é;?o;@ drithe tt% g}e e qlts%{l Surface of

t he upper portions 13 the tee
the t}@ﬁ’@f eomibences roextersi mteydai’agweﬂisdlrdkmod&pwatcﬁﬁb ibasd &fthe tooth, for

ures, .the.tops are curvyed, or have convex
exarly lr’[ nore the %tS gre\%%f er aﬁiﬁ}"ﬁds aAvantageopsly ngrgased toward the
operBbétakd tattiR siBitRskt 26138410} t@éﬂc@?ﬁ% %gldé%ﬁ (fu?i];ng insertion.

rest on top of the apex. The dn 'ection o
The inegease fedistants my bhacconplished b}zé buédnng darseos intathe sidewalls so that

theyﬁ%?% tﬁtro%{e Siu'g{bg 88%( al t'hF Xop %f thg eé%aliaf wg ag.%li)?tg%e ésrrgcelved to

abrc&ldgrbasénéunﬂm)lﬁcﬁlytdfalﬁbéhiﬁro Iess than 90, and all
val ues or ranges

In some embodiments, another aspect of the sidewalls, e.g., as depicted in the
Figures 4, 41, 4b, and 4c is the tooth height relative to conventional sidewalls. The
increased height of the teeth near the bottom of the substrate carrier allows for the addition

of a greater taper and improves guidance of the substrate into a slot.

Disk shippers as conventionally injection molded of thermoplastics such as
polycarbonate. For further details generally common to such disk shippers see United
States Patent Nos. 4,557,382 and 5,253,755. These two patents are incorporated herein by

reference.



t herebet ween. I n sone enbodi nents, another aspect of
the sidewalls, e.g., as depicted in the Figures 1-6 is
wo b@sdsevance, d, between the tops of the teetPCTHIS2004/033641
t he outside surface of the tooth commences to extend )
i nAah@l@mhapx:efmadeamboﬁme@mf therdigk gapper dps bern deseribed herein,

for nore than 45 d '
nomgR R GRGRU P gt Potare tretopcl e P FRfifad B dependent
upon tﬁ@Elahﬁ%eraﬁiép fahap&srieetibodfifedts Bgtldséd encounter a
dewal | during Insertion. The increase in distance

nay be acconpllshed by building tapers into the
sidewal | s so that they taper froma narrow point at
the top o f the sidewalls, where a substrate is
received, to a broader base near the body of the
carrier. In sone enbodi nents, another aspect of the
sidewalls, e.g., as depicted in the Figures 4, 41, 4b,
and 4c is the tooth height relative to conventiona
sidewal I s. The increased height of the teeth near the
bottom of the substrate carrier allows for the
addition of a greater taper and inproves gui dance of
the substrate into a slot. Di sk shippers as
conventionally injection nolded of thernoplastics such
as pol ycarbonate. For further details generally common
to such di sk shippers see United States Patent Nos.
4,557,382 and 5, 253, 755. These two patents are

i ncorporated herein by reference. Al t hough the
preferred enbodi nent of the disk shipper has been
descri bed herein, numerous changes and vari ati ons can
be made and the scope of the invention is dependent
upon the clains rather than specific enbodi nents

di scl osed.Clains 1. A disk shipper for shipping nenory
di sks, the shipper conprising a cassette having
opposi ng side walls and opposing end walls, an open
top, and an open bottom a top cover to cover the open
top, a bottomcover to cover the bottom



the two side walls of the cassette each having a

vertical upper portion and an inwardly convergi ng
whodososaeporti on, said sidewal | s have a pl ural i gT/082004/033641

inwardly facing elongate teeth defining slots to hold

the substrates vertically posCkimhed and in a spaced

array, each tooth being continuous from adjacent to

t he open, t to.adj acent .t he open bottom .each tooth .
havt g dh i STRIPRAT 10 rShPIN dRoBP; LiskS. Bise PoipRsr: sospprising
Rite WS I FBostAL! 5i@8 has GAR VARG h@WRIIsPSh
CaSco%vergr;;llgn 9(k)Jot osrln porat iSon o} thlegsi de vvaSF?fsldp?ﬁ t(%’ Al open
botiompss- secti on each tooth having an apex and wherein
the sharpness of the apex increases towards the open
bott om and bei ng ﬁt a maxi mum sharpness directly
adjdeR AV HRCRYEHHEPELIP: 2. The di sk shi pper of claim
1 wherein in cross-section each tooth has a I ength and
wherei.n t tooth increases to maxi mum
at eaﬁ%é@gp%ﬁeﬂoﬁcpg%%r?@b#ﬁgn di sk shi pper of claim1l
wherein the plurality of teeth of each sidewall
CONRY %6 stlePivrllid! dft theQas@fiicas®thalig’ § WRfdaDupferdbctbion and an
. receiving slots and wherein each slot has a wdth and ‘
inwoydbt equyergieg hiogtom pprtivac Raid| sidevalls rhexs esplamlity of tieweardly facing
r he o 0 thod af converting.a
cloR R hefiifig”RE, "R The SnistE \FBfkeRl aiRsREd b0if'a spaced
arragassattbethf ing anatiiing foskadjaddne 1€ &#%S 6pdretdpard ajackht the open
open top and an open bottom and a pair of sidewa

['ls
botigm, gack BPrAVIDE aBfUPPEPPrtientab the Yted MPPRLBYEPY of ihmside wall
t : 0 t C I S .
o {88088 W g0 Al AR OO 0,
crossoecimapaokl tcvght lmvirtgap epdy anbwhéreirhthetshetpnessf oft the apex increases

cassette directl di.acent to.the hottom qpenjng..
towigHR MR PeP e tioR, Fpahing ah gL ARTRIRGS AESt &djacent the open
bottohmar penedas the tooth approaches the open bottom and
7injecting plastic into the nold. 5. A disk shipper
for shipping nmenory di sks, the shipper conprising a
2. The disk shipper of claim 1 wherein in cross-section each tooth has a length

and wherein the length of the tooth increases to maximum at the open bottom.

3. The disk shipper of claim 1 wherein the plurality of teeth of each sidewall
comprise a plurality of adjacent pairs defining disk receiving slots and wherein each slot
has a width and wherein the width of each slot increases as the teeth approach the open

bottom.

4. A method of converting a cassette of a disk shipper into a more reliable
cassette for receiving disks, the cassette having an open top and an open bottom and a pair
of sidewalls with a plurality of teeth extending continuously from the open top to the open

bottom, the method comprising the steps of:

removing steel firom the mold portion corresponding to the portions of the teeth of
the cassette directly adjacent to the bottom opening whereby the teeth are lengthened and

the apex is sharpened as the tooth approaches the open bottom; and



cassette having opposing side walls and opposing end
wal | s, an open top, and an open bottom a top cover to
W@ owsn3dehe open top, a bottom cover to cover tPET/D810000M3641
the. two side walls of the cassette each having a
ver iyigcting phsde nﬁaﬁhwﬁ dand an inwardly converging
bott om portl on, said sidewalls have a plurality of
.teeth defining slots .to hold

dl |
e substr S HERE B8 Fobtk prBhEG e fiF ShibpceRmprising a

cassattealyavigoPppd Eidbeidlg HRNdPpaLial enfil w2 dh apeRt
t he open tg% S?f)g adj acent t heppgpeg kIJlot tom eg@h t%ﬁ %P?d an open

bottag, ng an upper portion at the vertical upper portion
of the SI de wall and a converging |ower portion at the

convg Vg otto ortl{)n of the side walls, the teeth
def § APn CI?P’S B % ot s and wherein the teeth

are confl gured to expand the slot as the teeth

a ereb rovi ding an enl ar ged
PPX 9@@61&8%&9%&&%& chi&éﬂ y proy g 9

receiving area for s during insertion. 6. A
di sk shi pper for shipping nenory disks, the shipper
conthei tsiongida waksed the mSemgeaanmasmgga Svleﬁlﬁ:al/\@ bét ¥on and an

0Si n end wall's, an open top, an open bottom a
invitgfly SapBsrEs beyipe PoHIoToBeH TaIa e opEblepf ovardly facing

elon‘gﬁ’t/e,efeeﬁhﬁeﬁ}ﬁhé QMBtd PERSMONLS 'sgl?stﬁﬁ?éslx%rt?éal grb%sﬁ%ﬁgc? ! Eff jpa spaced

each havi n%ba vertical upper portion an
array,o ﬁ%@h eroﬂig wigt amtipoeus fom adjackns tal éwabpa fopvie ajacent the open

d f | h def
B3 e et BS EFh Soer RL hre v
and Ianc@n@pgﬁg dowed portioR 36 ihd EVer déiﬁg 'BGtt&ﬂ drRbR Y8 ald ﬁﬁ% Walls the

adj acent to the open top to adjacent t e open bott
teeﬂbéeﬁnms&mumw Pfplatn a@sbwémrepoﬂm itesth aite qohﬁgmed ta e:q:land the slot as

t d |
tho 15BRPEABATH R Sten 0BT (ErehSrvoiiari Siar FiEviiafgen for the
disksveluriag iiesaction.

6. A disk shipper for shipping memory disks, the shipper comprising a
cassette having opposing side walls and opposing end walls, an open top, and an open

bottom,
a top cover to cover the open top,
a bottom cover to cover the bottom

the two side walls of the cassette each having a vertical upper portion and an
inwardly converging bottom portion, said sidewalls have a plurality of inwardly facing
elongate teeth defining slots to hold the substrates vertically positioned and in a spaced
array, each tooth being continuous from adjacent to the open top to adjacent the open
bottom, each tooth having an upper portion at the vertical upper portion of the side wall
and a converging lower portion at the converging bottom portion of the side walls, each
tooth having a tooth radial height profile that is concentric with the circumference of the

disks beginning at the juncture between the upper portion of each tooth and the lower



tooth having a tooth radial height profile that is
concentric wth the circunference of the disks
whegsnosiony at the juncture between the upper pPCT/US2000633641
each tooth and the | owerconvergi ng portion of each .
converging mwmiort he sadhateothrendriberebasi Fyinkesaging heieht progile corresponding

orrespondi ng t ecreasj ' the tooth
to agﬁfﬁ%%’g%?g“{ t@%@ﬁgb%ﬁpf%a%héghg %gﬁ%%g%l pper for
shi ppi ng menory di sks, the shipper conprising a
casget t ey hagvk %@%P%f NGippirfbe mMdr§ @, QRO Ghipher @bshprising a
wal I's, an open top, and an open bottom a top cover to
cassetiv diavinigeopppeingt g wallpord onpesing: end &allavasy opdietopofRG AR open
the two side walls of the cassette each having a
bottgEy ¢ j cal upper portion and an inwardly converging
bottom portion, said sidewalls have a plurality of
in I [aTo JCY W] teeth defining slots to hold
th%gﬁ)\é%’%gtggg <\3/e¥1ti€§ﬁ%9’ positioned and in a spaced
array, each tooth being continuous from adjacent to
t hey p@ein toRertt® cadlr dleedttohe open bottom each tooth
havi ng an upper portion at the vertical upper portion
of the side wall and a converging | ower portion at the
corthertgiongide ovallsnefpthet ¢assstis reagh diagingea wattical upper portion and an
. CrOSs-section each h hav DEAIWIEF Rlwhrdly facing
mwﬁfﬁyrc%‘(?fg“‘ég?? Nl né’%ﬁﬁ“’té” g\pgxsE ec??lggggg)ét@warl s the -r v
clofRes tdeat Hefaiag dldenyoldt tha subshiates mertémily positioaeand ithe spaced
open bottom 8. The di sk shi pper gcfé claimyY7 quwearéiei 0 ¢ th en
arrayh @agll ol ibejrgosontipEeys Fpmeaisrelt R iha PPLoR, oskhagent the op
réaly f | aeﬁlelgk%p P3biidnde khd &b cslivper b lofghe side wall
bm@%’%t%k%%%m%g?gﬂlgn edch gl ot nhas_ a W dt h®gn_ wher ei n _
and heowremgoloweaglortidrott {hecoeregmeabottdne ppenhoithsrede Walls, n
crogsr-]seec%gg nea% ttto%{ﬁ having an apex and wherein the radius defining the apex
decreases towards the open bottom and being at a minimum radius adjacent the open

bottom.

8. The disk shipper of claim 7 wherein the plurality of teeth of each sidewall
comprise a plurality of adjacent pairs defining disk receiving slots and wherein each slot
has a width and wherein the width of each slot increases as the teeth approach the open

bottom.



